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AB A process for the production of terephthalic acid comprises (A) discharging 
from an oxidation reactor a crude stream comprising crude terephthalic acid 
solids, catalyst, impurities, and solvent, and (B) without adding a fresh 
feed of solvent to the crude stream, separating a portion of solvent, catalyst, 
and at least one impurity from the crude stream to form: (Bl) a mother 
liquor composition comprising the separated solvent, catalyst, and at least one 
impurity; and (B2) a dewatered crude terephthalic acid composition comprising a 
remaining portion of solvent, catalyst, impurities, and an enriched 

concentration 

of crude terephthalic acid solids relative to the solids content in the 



crude stream. The process has the advantage of removing a higher concentration 
of impurities and/or catalyst in the mother liquor stream, and/or feeding 
a mother liquor stream to an impurity removal and/or catalyst recovery 
process at a reduced flow rate, thereby reducing the size of equipment 
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Purified terephthalic acid (I) is prepared by subjecting an aqueous solution of 
crude I to hydrogenation to reduce impurities, crystallizing this solution to 
produce a slurry of purified I in an aqueous liquor, and carrying out an 
integrated I separation and washing process without a reslurrying stage between 
the separation and washing. The integrated separation and washing process is 
conducted at elevated pressure by means of a belt filtration system in 
which the pressure on the downstream side of the filter belt is 

no less than that prevailing following pressure let-down in the crystallization 

process. Wash liquor may be applied to the I cake formed during an 

optional centrif ugation step. Process flow diagrams and apparatus 

diagrams and schematics are presented. 
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solution were extracted into H20, Fe and Cr were separated, and precipitation 
made with 

alkali carbonate in the presence of NH3 or NH4+ =£2. 0-fold amount of 

the metals as NH3 . Thus, the residual solution 700 kg containing Co 4.6, Mn 

0.20, Fe 0.31, Cr 0.08%, Pb 3.9 and Cu 120 ppm from oxidation of p-xylene 

with air to terephthalic acid was added with H20 1 ton, stirred with air 

300 L/min at 70° for 1 h under reflux, cooled to 30°, and 

centrifuged. The 4 aqueous phases combined 3.8 ton containing 3.1, 0.13, 

0.007%, 3, 2.6, and 8.0 ppm, resp., were mixed with 126 kg aqueous NH3 

(0.29- fold of Co) and 2 0% Na2C03 to give pH 9.5, stirred at 30° for 

1 h, filtered on a vacuum rotating cylinder filter, 

washed, and dissolved in AcOH to contain 3.0, 0.125, 0.004%, and <2 ppm 
each, resp . 
IT 100-21-OP, preparation 
RL : PREP ( Prepara t ion ) 

(manufacture of, by oxidation of xylene, recovery of cobalt -manganese 
catalysts 

in) 

RN 100-21-0 CAPLUS 

CN 1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 
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1969:106219 CAPLUS 

70:106219 

Terephthalic acid 

Dynamit Nobel A.-G. 

Brit. , 5 pp. 

CODEN: BRXXAA 

Patent 

English 

1 



PATENT NO. 



KIND 



DATE 



GB 1144687 
DE 1299627 
FR 1551031 
US 3594414 
ZA 6704825 
PRIORITY APPLN. INFO. 



19690305 



19710720 
19670000 



APPLICATION NO. 

GB 1967-39645 

DE 

FR 

US 

ZA 

DE 



DATE 



AB 



metal 



salt 



19670830 



19670901 



19660903 



Pure, fiber grade terephthalic acid (I) was obtained by hydrolyzing pure 
di-Me terephthalate (II) in an aqueous solution of 1 or more neutral alkali 

L 

and (or) alkaline earth metal salts, the reaction taking place under superatm. 

pressure in a corrosion resistant vessel at 180-280°. Thus, II is 

heated at 30-50 atmospheric gage with 2-4 times its weight of a 5-50% neutral 



solution in distilled water in a Ti autoclave for 2-3 hrs . at 180-250° 
and MeOH distilled The product is filtered or centrifuged 
after cooling to 60-80°. The filtrate is returned as a hydrolysis 
component and only the operational loss needs to be made up. The method 
may also be carried out without distilling MeOH. The MeOH and a part of the 
water are distilled after termination of the reaction. Small residual amts . 
of II and mono-Me terephthalate (III), which are water-vapor volatile, may 
be thus extracted The II and the III or the entire distillate are returned to 
the reaction vessel. I is water-washed, then acetone-, MeOH-, or 
dioxane-washed. If the extract obtained is liberated from solvent by 
distillation, 

.apprx. 0.1-2% of a mixture of II, III and I in the ratio of 1:3:1 is 
obtained, which may be returned to the reaction vessel. Acetone may be 
used in the drying of I. On a small scale, the process can be run 
discontinuously . In an example 1 mole II, 400 cc. water, and 100 g. NaCl 
was heated 6 hrs. at 250° with withdrawal of MeOH during the 
reaction to give 97% I. Other neutral salts used included KC1 or 
CaCl2.2-H20. 

IT 100-21-OP, preparation 

RL: PUR (Purification or recovery); PREP (Preparation) 
(purification of) 

RN 100-21-0 CAPLUS 

CN 1,4-Benzenedicarboxylic acid (CA INDEX NAME) 
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1967:411350 CAPLUS 
67:11350 

Terephthalic acid 

Chemische Werke Witten G.m.b.H. 

Neth. Appl . , 7 pp. 

CODEN: NAXXAN 

Patent 

Dutch 

1 



PATENT NO. 



KIND 



DATE 



NL 6610623 
DE 1259326 
FR 1487936 
GB 1155589 
US 3513193 

PRIORITY APPLN. 

AB 



INFO. 



19670130 



19700519 



APPLICATION NO. 

NL 1966-10623 
DE 
FR 
GB 
US 
DE 



DATE 



19660728 



19660728 
19650728 



at 



IT 



Terephthalic acid with a high degree of purity is separated from the oxidation 
products of p-toluic acid by addition of ^50% xylene, ^15% H20, 
and (or) £30% HOAc (80-100% concentration) at 220-50°. The oxidation 
of p-toluic acid is carried out as in Ger. 1,041,945 (CA 55: 6445e) . The 
precipitated terephthalic acid is filtered or centrifuged off 
and has saponification number 676. Thus, addition of 5-15% H20 and treatment 

200-50° for 0.5-4 hrs./7-13 atmospheric gave 24.3-32.9% terephthalic acid 
of saponification number 649-76. 
100-21-OP, preparat ion 

RL: PUR (Purification or recovery)/ PREP (Preparation) 



(purification of) 
RN 100-21-0 CAPLUS 

CN l, 4-Benzenedicarboxylic acid (CA INDEX NAME) 



H0 2 C 




C0 2 H 
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1967:116130 CAPLUS 
66:116130 

Purification of aromatic polycarboxylic acids 

Standard Oil Co. 

Neth. Appl., 24 pp. 

CODEN: NAXXAN 

Patent 

Dutch 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO, 



DATE 



NL 
DE 
FR 
GB 
JP 
US 



6606727 
1593541 
1480014 
1152576 
51032618 
3639465 



19661118 



PRIORITY APPLN. 
AB 



NL 
DE 
FR 
GB 
JP 
US 
US 



1966-6727 



19660517 



IT 



RN 
CN 



19760319 JP 1974-120969 19741022 
19720201 US 19680618 
INFO. : US 19650517 

Cf . following abstract To prepare pure polycarboxylic acids, that can be 
esterified directly with diols, the impurities are separated by hydrogenation 
in aqueous solution with noble metal catalysts, e.g. Pt and (or) Pd-C. 
Terephthalic acid (I) obtained by oxidation of p-xylene with air and heavy 
metal bromide catalyst (U.S. 2,833,816, CA 53, 1260e) or by other methods 
contains the impurity 4 -carboxybenzaldehyde (II) . To avoid poisoning of 
the catalyst, the H20 must be demineralized to <0. 00001% impurities with 
chelate -forming resins. The hydrogenation is carried out for 0.001-10 
hrs. at 240-88° by using N-H-mixts. in an apparatus of Ti or coated with 
Ti. Thus, a sludge containing 20-5% crude I is preheated to 278° at 69 
kg. /cm. 2 and fed to a dissolving vessel, then into a hydrogenation 
reactor, where a 7 kg. /cm. 2 partial H pressure is provided. At 
274° and 0.37 mole H, 4540 kg. I solution is introduced. The reaction 
is kept at <280°. The hydrogenated solution is filtered 
under pressure, expanded in a crystallization vessel, and the I sludge 
centrifuged to obtain I containing <0.0025% II and <0.0095% 
P-HOH2CC6H4C02H. 
100-21- OP, preparat ion 
RL: PREP (Preparation) 

(hydrogenation of terephthalaldehydic acid impurity in) 
100-21-0 CAPLUS 

1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 
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1963 :475085 CAPLUS 
59:75085 

59:138889-11, 13889a 

Separating benzenecarboxylic acids 

Couper, Alistair S.; Kalfadelis, Charles D. 

Standard Oil Co. (Indiana) 

4 pp. 

Patent 

Unavailable 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



US 3098855 
PRIORITY APPLN. 
AB 



19630723 



(I) 



IT 



RN 
CN 



US 1959-807017 19590417 
INFO. : US 19590417 

The separation of the title acids obtained by the oxidation of mixed petroleum 
xylenes (Belg. 546,191) is vastly improved by a preconditioning process as 
follows: The acid mixture (150 lb.) containing 51.9 weight-% phthalic acid 



and 500 lb. H20 was placed in a 100 gal. autoclave. Preconditioning was 

begun, with stirring, by heating the mixture from 75 to 330°F. during 

45 min. at autogenous pressure. At this temperature I is 18 times as soluble, 

while the iso and terephthalic acids are each 14 times as soluble as at 

212°F., the filtration temperature The autoclave temperature was held at 

330°F. with stirring for 30 min., the pressure released, and the 

contents cooled at an even rate by evaporation during 45 min., to 212°F. 

The condensate contained 3 0% of the initial H20 present. The slurry of 

phthalic acids and H20 was kept under agitation for an addnl . 60 min. at 

212°F. to complete solution of I, then filtered (28 in. Hg) , 

using number 6 duck canvas filter cloth. Extract analysis showed weight-% 

I = 93.7; isophthalic acid = 5.2; terephthalic acid =2.9. 

Centrifugal separation is described. Crystals thus preconditioned, 

become free fowing, and offer substantially improved ease of handling both 

wet and dry. The process is eminently useful for adaptation to any 

solvent-aromatic acid system. 

100-21-OP, Terephthalic acid 

RL: PREP (Preparation) 

(separation of, from benzenecarboxylic acid) 
100-21-0 CAPLUS 

1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 



.C0 2 H 



H0 2 C 
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1961:76011 CAPLUS 
55:76011 

55:14391i, 14392a 
Tetrachloroterephthalic acid 
Guthke, Friedrich Wilhelm 
Badische Anilin- & Soda-Fabrik Akt . -Ges . 
Patent 
Unavailable 
1 



i 



PATENT NO. KIND DATE APPLICATION NO. DATE 



DE 1078563 19600331 DE 1958-B50810 19581023 

AB Terephthalic acid (I) is chlorinated at elevated temperature and pressure in 
fuming H2S04 (II) with iodine as catalyst to tetrachloro derivative of I 
(III) . The crystalline III is separated immediately from the liquid mixture by 
filtration or centrifugation. At 40-90°, CI 852 is 

introduced into a solution of I 498 and iodine 4.4 in II 4440 parts containing 
24% S03 at 7 atmospheric When the CI uptake is completed, the mixture is 
cooled, 

depressurized, filtered, and the residue washed with H20 and 
dried to yield III 642 parts containing 46.5% CI. Ill is purified by 
dissolving in NaOH, filtering, and repptg. with HC1 to give III 
with 46.7% CI, m. 336-9°. 

IT 100-21-OP, Terephthalic acid 
RL: PREP (Preparation) 
(manufacture of) 

RN 100-21-0 CAPLUS 

CN 1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 
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1958:82881 CAPLUS 
52:82881 
52 :14690b-c 

Purification of terephthalic acid esters 
Sinn, Richard 

Badische Anilin- & Soda-Fabrik Akt.-Ges. 

Patent 

Unavailable 

1 



PATENT NO. 



AB 



IT 



RN 
CN 



KIND 



DATE 



APPLICATION NO. 



DATE 



US 2828330 19580325 US 

Terephthalate esters (I) are purified by mixing I vapor with that of an 
auxilliary liquid (II) and condensing the liquid under such conditions 
that at least the bulk of the II is condensed. II is an aromatic or 
aliphatic hydrocarbon or an ale. or ketone boiling above the m.p. of I and 
having a low solvent action on I at room temperature but readily dissolving the 
impurities. The I sep. in finely divided form and is isolated by 
centrifuging or filtering. If high boiling contaminants 

are present the vapor mixture may be fractionated through a suitable column. 
100-21-OP, Terephthalic acid 
RL: PREP (Preparation) 

(esters, purification of) 
100-21-0 CAPLUS 

1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 
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1956:67429 CAPLUS 

50:67429 

50 :12536d-e 

Separation of isophthalic and terephthalic acids for 

polymer manufacture 

Lum, Funston G.; Carlston, Earl F. 

California Research Corp. 

Patent 

Unavailable 

1 



PATENT NO. KIND DATE APPLICATION NO. DATE 



US 2742496 19560417 US 1952-310566 19520919 

AB Isophthalic (I) and terephthalic (II) acids are separated by taking advantage 
of the fact that the hexamethylenediamine (III) salt of II is essentially 
insol. in saturated aqueous solns . (approx. 50 weight % at 25°) of the 
corresponding salt of I. Thus, a mixture of 140 g. I and 60 g. II was 
dissolved in a solution of 140 g. Ill in 238 g. water by warming to 
80°. After cooling to 25°, the III salt of II was removed 
by centrifugation or filtration, adhering portions of the saturated 
aqueous solution of the III salt of I being washed out with EtOH and 3:1 
EtOH-H20. Mixts. of the III salts of I and II represented by unwashed 
filter cakes are used directly in preparation of copolymers. Thus, a 
50:50 mixture of the salts yields a polymer, m. approx. 290°, while 
the polyamide resin obtained from pure III salt of I m. approx. 
208°. 

IT 100-21-OP, Terephthalic acid 
RL: PREP (Preparation) 

(separation from isophthalic acid, and polyamides from 1, 6-hexanediamine and 
isophthalic and terephthalic acids) 
RN 100-21-0 CAPLUS 

CN 1,4-Benzenedicarboxylic acid (CA INDEX NAME) 



.C0 2 H 



H0 2 C 
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COPYRIGHT 2 007 ACS on STN 
44 877 CAPLUS 



CAPLUS 
1956 

50:44877 
: 50:8733c-h 
Preparation 
oxidation 
Imhausen & Co. 
Patent 
Unavailable 
1 



of benzenepolycarboxylic acids by air 



G. m. b. H. 



PATENT NO. KIND DATE APPLICATION NO. DATE 



GB 727989 19550413 GB 1952-8872 19520407 

AB Benzenepolycarboxylic acids are prepared by air oxidation of alkylbenzenes 
or Me alkylbenzoates catalyzed by Co salts of C6-C10-alkanoic acids (I) . 
p-MeC6H4C02Me (II) (1 kg.) is oxidized 8 hrs . at 120° with air at 

I. 5 l./min. with 2 g. I, the crystalline p-Me02CC6H4C02H (III) (240 g.) 
filtered off, and the filtrate, containing I reoxidized 5.5 hrs. at 
140°. When oxidation is done at 150° , considerable III is 

removed with the exit gases. Similarly, m-MeC6H4C02Me (1 kg.) oxidized at 

130-40° gives in 68 hrs. 460 g. m-Me02CC6H4C02H, which can be 

obtained nearly quantitatively by several reoxidations . o-MeC6H4C02Me as 

above at 130-40° gives 330 g. of a solid mixture yielding on 

conversion to the Me ester 280 g. o-C6H4 (C02Me) 2 . Xylene (87 % para) (1 

kg.) and 2 g. I are oxidized 15 hrs. at 125° with air as above, the 

exit gases condensed, the cooled reaction mixture is filtered, the 

filtrate and exit gas condensate are reoxidized, the product acids 

esterified with MeOH, the p-C6H4 (C02Me) 2 (IV) is crystallized, separated from 

the 

II, the II oxidized with I and air at 140-150° until much III 

seps., the III collected, and the filtrate and fresh II reoxidized; 1 kg. 

xylene gives 160 g. IV and 1300 g. p-H02C6H4C02Me . Oxidation of Pb 

m-toluate 48 hrs. at 180°, conversion of the products to acids, and 

extraction with benzene leaves 30 g. m-C6H4 (C02H) 2 (V). m-Toluic acid with 0.2 

g. I heated 48 hrs. at 140° with air passed in at 2 l./min. gives 

in a like process 12 g. V. (m-MeC6H4CO) 20 heated 24 hrs. at 140°, 

followed by saponification, acidification, and extraction with C6H6, leaves 98 

g. V, 

but only 12 g. V is obtained when the oxidation proceeds 48 hrs. 
(p-MeC6H4CO) 20 and 2 g. I heated 42 hrs. with air at 1 . 5 l./min. and 
125° and the oxidate esterified with MeOH gives 95 g. IV. Tech. 
p-xylene (60 kg.) and 120 g. I, in a 100-1. oxidation vessel provided with 
an air distributor and a reflux condenser with a water separator, are 
treated at 130-40° with 1.5-2 cu. m. air/hr.; when the acid number of 
the products has risen to 250, 60 kg./hr. of oxidation mixture is 
continuously withdrawn, cooled to 20°, freed by 

centrifuging from the separated crystals of acid mixture (which collects 

at 8 kg./hr.), the 52 kg./hr. of filtrate and wash xylene continuously 

recycled to the oxidation vessel so that an acid number between 200-280 is 

maintained, the acid mixture esterified with MeOH, after removal of the 

solvents and addition of 2 g. I/kg., oxidized at 140° with 1.5 1. 

air/min./kg. in a 100-1. oxidation vessel which always contains 60 kg. 

ester and from which, after attainment of an acid number of 100-150 and 

cooling to 30°, 6 kg./hr. p-H02CC6H4C02Me is removed and the 

filtrate recycled. Pseudocumene (VI), oxidized 96 hrs. at 140°, 

the excess VI distilled off, and the residue esterified with MeOH and distilled 

gives a main fraction bll 100-28°; 1 kg. of this product oxidized 

51 hrs. at 125° with 2 g. I and air at 2 l./min., the product 

esterified with MeOH, the oxidation and esterif ication repeated twice, and 

the product distilled gives 540 g. tri-Me trimellitate . 

IT 100-21-OP, Terephthalic acid, methyl esters 
RL : PREP ( Preparation) 
(preparation of) 

RN 100-21-0 CAPLUS 

CN 1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 
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ORIGINAL REFERENCE NO.: 49 : 13168g-i , 13169a-C 

TITLE: The chloromethylation of toluene and conversion of 

p-xylyl chloride to terephthaloyl chloride 
AUTHOR (S) : Rabjohn, Norman 

CORPORATE SOURCE: Goodyear Tire & Rubber Co., Akron, 0. 

SOURCE: Journal of the American Chemical Society (1954), 76, 

5479-81 

CODEN: JACSAT; ISSN: 0002-7863 
DOCUMENT TYPE: Journal 
LANGUAGE : Unavailable 
OTHER SOURCE(S): CASREACT 49:68976 

AB A study has been made of the chloromethylation of PhMe. Mixts. of 
o-MeC6H4CH2Cl (I) and the p-isomer (II) have been chlorinated in 
the side chains and it has been shown that p-C6H4 (CC13) 2 (III) can be 
separated from the mixts. Ill has been converted to p-C6H4 (COC1) 2 (IV) in 
high yields by treatment with maleic acid (V). PhMe (800 g.), 150 cc. 40% 
aqueous CH20, 300 cc. concentrated HC1, and 1.36 g. ZnC12 treated with rapid 
stirring 12 hrs . at 60° with dry HC1, the PhMe layer washed twice 
with H20, once with 10% aqueous NaHC03 , and again twice with H20, dried, the 
PhMe removed by vacuum distillation, and the residue fractionated gave 248 g. 
mixed I and II, b25 96-8°, and 16 g. residue. o-C6H4Me2 
chlorinated with S02C12 by the method of Kharasch and Brown (C.A. 33, 
7728.8) gave I, b25 95-6°, n20D 1.5391. p-C6H4Me2 gave similarly 

II, b25 96-7° , n20D 1.5367. The viscosity data of mixts. of I and 

II at 30° plotted against the % composition gave a graph which was used 

for the analysis of mixts. of I and II of unknown composition Mixed I and II 

(2710 g.) slowly treated with CI at 145-50° under illumination with 

a 150-w. bulb gave 5720 g. of an equimolar mixture of III and 

o-CC13C6H4CHC12 (VI). A III-VI mixture (100 g.) dissolved with 

warming in 75 cc . AcOH and the solution cooled to 10° gave 46.0 g. 

III, m. 107-9°. A III-VI mixture (5550 g.) kept 1 day at room temperature 
and the resulting solid centrifuged at 3500 r.p.m. gave 2500 g. 

Ill, m. 107-10°. Ill (469.5 g.) and 3.1 g. ZnCl2 treated at 
135-40° with 353 g. V in small portions, the resulting melt heated 
5 min. with stirring, cooled to about 80°, decanted from the ZnC12, 
the maleic anhydride removed at 85°/20 mm., and the residue distilled 
gave, after a small forerun at 85-134°/20 mm., 289 g. (95%) IV, bl2 
134-6°. A III-VI mixture (1326 g.) in 1000 cc . refluxing AcOH 
treated dropwise with stirring with 10 cc. H2S04 in 400 cc. H20, then 
heated about 40 hrs., and the precipitate filtered, washed with AcOH 
and Me2CO, and dried gave 393 g. p-C6H4 (C02H) 2 ; the filtrate treated with 
15 g. NaOH, evaporated, and the residue recrystd. from H20 gave 206 g. 
O-0HCC6H4C02H, m. 94-6°. A III-VI mixture (591 g.) and 5.3 
. g. ZnCl2 heated with stirring at 135°, treated with 470 g. V in 
portions, the mixture heated 0.5 nr., cooled to 80°, decanted, and 
the material distilled gave, after removal of the anhydride, 300 g. 
distillate, blO 140-4°, which yielded 130 g. impure IV, blO 
134-7°, and 105 g. mixture of IV and 3 -chlorophthalide (VII), blO 
137-44°. VI (128 g.) and 1.5 g. ZnCl2 treated at 135° with 
stirring with 110 g. V in portions, and the mixture heated 15 min., cooled 
to 80°, decanted, and distilled gave 26 g. VII, m. 149-50°, m. 
60-1°. 

IT 100-21-OP, Terephthalic acid 
RL: PREP (Preparation) 

(formation of, from a, a, a, a 1 , a ' , a 1 - 
hexachloro-p -xylene) 
RN 100-21-0 CAPLUS 

CN 1, 4-Benzenedicarboxylic acid (CA INDEX NAME) 



H0 2 C 




C0 2 H 



